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Kllniko-epidcmlologicheskaya  kharaktcr istlka  vspyshkl  botulisms,  svyaiaxmol 
•  upotreblenien  v  plshchu  konservlrovannol  kamhaly 

(Clinical-epidemiological  characteristic  of  an  outbreak  of  botulism, 
connected  vitk  the  use  of  caused  flounder  for  food) 

rburrutl  Hlkreblologii,  tp  1  deni  o  logit  i  I—anbiolo&lt  33(7)  {92-93. 

July  1962.  441.3  14 

(la  Kuasiam) 


la  December,  1939,  is  the  Sovetekaya  Cevcn*  throe  ceeoe  of  :>otullem 
were  registered,  convicted  vlth  the  ess  of  ceased  flounder  for  i.ood. 
Fishing  f<rr  this  party  of  earned  food  vaa  conducted  la  June  of  this  sane 
year  is  the  aortk- eastern  part  of  the  Okhotsk  Sea  (near  the  ahoras  of 
Kamchatka).  According  to  literary  date  and  reliable  information,  the 
Far  Eastern  fiahaa  la  tha  Soviet  Union  never  served  os  e  source  of 
botulisa  cases.  It  is  probable,  therefore,  that  in  the  "Instruction 
about  the  order  of  ■  salt  ary-  technical  control  of  canned  food*  (1931)  the 
requirement  about  compulsory  "tanra* tatirovaaala’*  (keeping  under  constant 
temperature 7)  of  51  o i  cans  in  each  autoclave  sterilisation  doss  not  cover 
the  fish- canning  fee  tar  las  ef  the  Far  East.  Nevertheless,  cases  of 
botullea  were  repeatedly  observed  in  tha  Khabarovsk  Krai,  (begin  p.  93). 


One  of  them  vae  described,  la  1939,  by  Shapiro  and  Konstantinova.  There 
are  no  indications  of  the  flounder  lnfectlouenoes  vlth  Cl.  b^tullnun  in 
lltsoeture  (Matveev),  although  flounder  is  e  bottom*  duel ling  t’ps  of  fish 


and  tha  possibility  ef  its  infection  (by  the  pathogen  of  botulism)  la  vary 


probable. 

From  Cbe  Medical  Service  of  the  Pacific  Ocean  Float  (Is  Meditsinskol 
filashby  T ikbeek « leakage  Plata) 
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hotel!  mm  are  widely  spread  sad,  probably,  exist  also  in  the  region 
ef  tha  Mittn  chore  of  the  Soviet  Union.  This  is  lndlroctly  confirmed  by 
data  n  the  presence  ©£  caaaa  of  botulism  la  Alaska  and  Canada,  caused  by 
«tUUln|  tor  (aod  different  kinds  o'  fiah  Iron  the  Pacific  Ocean  (Matveev). 
Therefore  it  la  very  iapertaut  ta  establish  the  nature  of  the  outbreak 
examined  by  us  and  da  t  era  lea  the  type  of  pathogen  of  botuliaa  that  ia  net 
ia  the  given  locality,  below  we  cite  brief  pa* » ages  froo  the  official 
report  of  tho  epldanie  Logical  examine clou,  history  of  diseases  end  proceed* 
las*  of  legal*nedlcal  autopsy,  oe  well  ee  present  the  result*  of  detailed 
bacteriological  investigation,  hex  lag  la  view,  that  botuliaa  in  an  with 
fatal  outcome  is  met  very  rarely  la  USSfc,  and  in  the  region,  share  this 
outbreak  was  investigated, ,  it  waa  merer  described  under  such  circumstances 
(using  canned  flounder  tor  food). 

Family  G,  where  the  eases  were  registered,  consisted  of  7  persons  - 
two  adults  end  1  children.  On  December  21,  1959,  4  cans  of  fish  were  opened 
for  supper}  they  were  bought  from  a  private  pereon  at  the  narks t.  In  the 
ration  of  the  family,  tor  the  last  10  days  preceding  the  poisoning,  there 
were  no  products  which  could  hare  beam  infected  with  Cl.  botullmn.  During 
supper  flounder  was  oaten  from  two  cans,  ee  well  ee  humpbacked  salmon  and 
Elsalmis  p areas.  Two  elder  children  ate  only  navaga  in  tomato  sauce,  the 
parents  •  the  humpbacked  salmon  and  flounder  from  one  can}  flounder  in 
tomato  sauce  from  the  second  can  wee  eaten  by  Che  three  youn&or  children. 

The  cited  c armed  food  woe  consumed  Is  its  entirety.  Rest  day  two  younger 
boys  fall  ill,  while  ia  3  days  -  th*  gir),  who  ate  with  then  from  the  seas 
cam.  Robody  also  from  the  fmaily  ate  flounder  froa  this  cea  and  they  had 
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no  synptoas  of  dliiui.  On*  should  mention  that  the  sick  girl  ate  only 
ono  -  tvo  spoons  of  tba  suspected  canned  food.  The  empty  cane  from  this 
food  vure  found  In  the  yard  of  the  victims.  One  of  then,  vhlch  Judging  fro* 
the  label  coate  vied  flounder,  had  clear  symptoms  of  bulging,  A  spoclaliet 
found  In  It  a  difect  la  the  caa  eeeadag.  Consequently,  front  the  epldcviolo* 
gleal  poi-t  of  view,  the  cause  of  disease  vas  canned  flounder. 

The  Incubation  period  of  dieeeee  In  boye  vea  equal  to  13*16  hours, 
while  la  the  girl  throe  24- hoar  days.  The  first  symptoms  la  boys  appeared 
on  tho  next  day!  general  ve&kneea  gat  la,  headache,  vertigo,  atonech-eche, 
nausea  and  coploua  vomiting.  Teaq>erature  was  normal.  The  pupils  were 
dilated,  reduction  of  vision  vea  noted  and  disorder  la  the  oculomotor 
musculature  (divergent  strabismus) .  The  patients  complained  about  the 
difficulty  la  eve  1  loving  and  shortage  of  air.  The  disease  progressed  very 

rapidly  In  the  first  bey  (Sergius,  f  years  eld)  end  he  died  with  the  •  yap  toon 

* 

of  bulbar  disorders  before  he  vus  taken  to  tho  hospital.  Bis  brother 
(Valerll,  5  years  eld)  wee  brought  to  the  hoi  pi  tel  In  •  very  serious 
condition  with  e  diagnosis  of  nuselo  pare  lysis  of  the  esophagus.  Re 
remained  conscious.  At  times  bo  could  not  talk  and  It  vas  hard  to  estab¬ 
lish  o  contact  with  the  patient.  Pharyngismuses  vara  obaervod  la  wallowing 
end  speech.  Temperature  vae  37.1*.  Cyanosis  of  mucosa,  of  the  akin  of  tho 
face  sad  extremities.  I  low,  superficial  respiration,  42  ft?  minute. 
Rhythmical  pulse,  120  beats  per  minute,  arterial  pressure  80/30  ma  "rt.  st." 
(mercury  colons).  Heart  tense  vara  deadened.  Coated  tongue  at  the  root. 

The  stcmach  vae  distended,  painful  over  the  pubis  end  In  the  area  of  the 
sigmoid.  Liver  and  spleen  warn  mot  diagnosed.  Tba  pupils  were  dilated,. 

»  .  f 
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reaction  te  th«  light  v«  alnoet  absent,  there  vu  a  left  strabismi*. 

Botulism  mi  diagnosed.  Castric  Ur*t<  «m  imi  Ur  tha  patient ,  a  purgative 

KktlDiiUr*^!  else  cardiac  drugs,  ox^jcn.  Ilia  state  of  tha  patient  deterio¬ 
rated  rapidly  ad  sharply,  sod  1st  2  ham  ha  dlad  vith  eyop  terns  of  rttplra- 

ties  paralysis. 

All  tha  Nabors  af  tha  faally  war*  hospitalised  and  thoy  vara  adnlnls- 
tarad  tha  Ndislaal  ant ibo tails  seron,  type  i,  brought  In  from  Khabarovsk 
•Inca  fcy  this  tla»  tha  resales  af  tha  nautrallistica  ra action  of  tha  toxlo, 
isolated  frtas  tha  ergons  af  tha  dead,  vara  already  knoon.  la  tha  girl 
(Valentina,  •  years  eld)  the  coarse  ef  the  disease  was  slid.  Tha  puls  a  vaa 
•0-10  heats  a  adnata.  Tha  atonech  vaa  distended,  painful  in  tha  lower  parti 
son  stool  ratantian  vaa  noted,  total  is  totln  vss  found  la  the  Intestine 
lavage  water  ef  tha  patient  an  tha  2nd  day  after  hospitalisation.  In  all, 
daring  the  course  af  treatment,  tha  patient  received  200,000  antitoxic 
units  of  the  enti  bo  tulle  saron,  type  4.  lisssycln  and  other  antibiotics 
vara  administered  ta  her,  else  glucose  and  Isotonic  solution  subcutaneously 
end  internally.  C  as  trie  sad  intastinel  lav  eg  a  vas  conducted. 

In  the  patho  logl  Co- anatonlcsl  autopsy  of  cerpeas  of  tha  dead  boy  a 
poly «ala  and  certain  eyvptons  af  brain  anassa  vara  found.  In  the  histological 
examination  vsra  ravaalad  tha  spleen  polyanla,  in  tha  liver  a  cloudy  availing 
of  liver  calls  vlth  so  unclear  dlsconplexiflcstioa  of  "balok'1  (baons,  girders!), 
la  the  lungs,  on  tha  background  af  acuta  emphysema,  an  accumulation  of  trocr 
sudata  in  al  we  loses,  in  tha  heart  focal  woo*  uni  foraity  in  tha  staining  of 
■us els  fibers.  Tha  glia  calls  vara  not  chsngtd  la  tha  brain,  occurrence 
of  dystrophy  (obliterated  limits  ef  calls,  ksryolysia  and  karyoklaasU, 
vacoollsetlsm  v?  Is  see  reels)  in  gaaglleaic  sells. 
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Blood,  brain  and  tha  »pleel  cord,  stomach,  lor^a  and  csnll  intestines 
with  their  conCaots  vara  taken  iron  tha  corpse*  of  dead  boys ,  In  6*12  hour* 
after  death,  (Bagla  p.  94)  alao  liver,  aplaan,  kidneys,  urea,  mesenteric 
lyoph  no  das,  as  vail  aa  tha  vomitory  nesses,  collected  in  tha  yard  of  tha 
house.  Tha  lay  ago  waters  froa  etonarh  and  intestines  vers  taken  froa  all 
tha  neebsra  of  tha  f sally.  First  of  all  tha  suspensions  frost  organs  of 
ths  daad  vara  examined  in  tha  reaction  of  neutralisation  on  white  nice 
vith  antlbotulln  aaxa  of  typea  A  and  I. 

Tha  suspeosiuo*  vara  prepared  by  means  af  grinding  tha  organa  in  a 
mortar  vith  sterile  quarts  send  In  a  physiological  solution  In  a  proportion 
of  lilO.  After  centrifuging,  at  3,000  rotations,  during  the  course  of  15 
minutes,  tha  euparnatsnt  liquid  in  tha  roluiM  of  0.5  ml  vat  admini stared, 
lntraperiotoueally,  to  A  groups  of  white  nice  (A  in  aach),  vaighing  10-12  g, 
while  the  sediment  vea  utilised  for  bacteriological  research. 

ties  el  the  first  group  received  the  native  saterlal,  tha  second  - 
the  naterlal  that  was  pralLniaerlly  hasted  a'c  100*  during  the  course  of 
10  ninutesj  to  ed.ee  of  the  third  and  fourth  groups,  the  tested  suspension 
after  a  preliminary  20  minute  contact,  at  II*,  with  the  antlbotulln  sera 
of  types  A  or  B.  Sera  of  the  Khar'kov  Institute  of  Vaccines  ecd  Sera, 
purified  by  the  MDlafens-!T  nsthod  vara  utilised  a a  the  eotibotulln  serum. 

In  tha  type  A  servo  50,000  "AT*  (antitoxic  units)  vara  contained  in  4.2  ml, 
in  ths  type  serua  -  in  10  nl.  Ve  added  500  A3  of  ths  stna  of  each  type  to 
the  0.)  nl  of  tha  organ  suspension  in  tha  experiment. 
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As  a  result,  animals  dlsd  which  vara  infacted  vith  ccm-hested  material 
and  notarial  with  sarum  of  typa  1.  Hies*  chat  ro^eived  tha  heated  orc*n 
suspension  and  tha  •  us  pans  ion,  aixad  vith  tha  sarum  of  tha  A  type,  renainad 
aliva  vlth  tha  axcaptloa  of  2  mica,  that  vara  infactad  with  tha  suspension 
of  tha  brain  of  tha  corps  a  of  Valeril  Ch.  Tha  first  syuptoa*  of  disaasa  in 
mica  oat  in  2-30  hours  aftar  infection  (tibia  1). 

7lrst  an  increased  irritability  via  no  tad  (tha  animals  raactad  sharply 
to  tha  sound),  dishevelling  of  hair,  than  torpidity  appeared,  uncartaloty 
and  cnateadlaaaa  of  tha  gait,  farasaa  of  axtramltlaa  vara  noticed.  A  vary 
charactarlstls  e  yep  tom  vaa  tha  appaaranca  of  tha  phamwarjoa  of  tha  "wasp 
waist",  which  at  t  as  tad  to  tha  paralysis  of  tha  diaphragm  whereupon  tha 
respiration  of  animal#  hoc ana  sort  fraqoaat  and  superficial}  axprasiad 
crap  1  tat loa  was  observed.  Tha  death  of  animals  sat  in,  basically,  in  2-6 
hours  aftar  tha  appaaraaca  of  tha  first  symptoms  of  tha  disaass. 

Culnoa  pigs,  which  wars  impacted  latrapaxitoooally  with  2  ml  of  tha 
mixture  of  s  us  pasts  lam  of  organs  af  tha  daad,  became  slch  in  >6  hours. 

Tha  disaasa  was  charactarissd  by  adynamia,  sharp  voak«nii\g  of  tha  stusculatura 
(doughliha  muse  las)  and  apaassa.  Death  af  soiaals  occurred  in  12-18  hours. 

Fra  quant  urinations  and  defecation  wars  ohsarvad,  Pethologlco-h Is to logical 
chan  gas,  revealed  in  tha  organa  Of  tha  daad  animals  vara  similar  to  change# 
in  tha  organa  of  tha  daad  man. 


/ 
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Rcaulf  of  neutralisation  of  toxin  br  antibotuUn  ccrn  cm  T'lite  rice 


Material 

I 

Disease  and  loss  of  enioAl*  in  intraperi- 
toneal  infection  vlth  different  ouspen- 
_liona 

Kative 

mixed  vlth 
typa  8  scr- 
m  (300  AS) 

mixed  vlth 
type  A  ser¬ 
um  (500  AX) 

heated 

Small  intastlne*  of  Sergiu* 

2/4 

6/9 

"  "  of  Valeril 

10/14 

22/24 

Lymph  nodes  of  Sergius 

12/24 

16/26 

*»«■-« 

*’  "  cf  Valarll 

6/8 

10/12 

m«to 

Liver  of  Sergius 

30/36 

13/24 

e«em 

m  •• 

"  of  Valsrll 

17/20 

16/29 

mwm 

Blood  of  Scr&lue 

4/7 

3/5 

m  —  • 

'  of  Valeril 

14/20 

13/16 

Bg|| 

— 

Brain  of  Sergius 

12/14 

18/28 

— 

"  of  Valarll 

3/6 

11/26 

40/50 

— 

Spinal  cord  of  Sorglus 

12/16 

11/14 

— —  - 

— - 

"  "  of  Valeril 

6/9 

12/14 

■ - 

— 

Vomitory  mas  sea  of  the  dead  boyi 

1  4/6 

10/11 

La  order  to  fiAd  out  t he  sensitivity  of  animal*  to  tho  toxin  depending 
on  the  method  of  it*  introduction,  •  titration  vu  conducted  of  the  super- 
cat  ant,  liquid  of  the  brain  suspension  of  the  dead  child  by  vav  of  eubcutanoous, 
intraparltooaal  and  intravenous  admin  1*  trad  on  of  the  material  to  vhlta  nice 
in  a  dilution  from  10”^  to  10’ *.  Tho  material  vat  Introduced  In  tho  volume 
(Begin  p.  $5)  of  0.3  ml.  The  titer  of  the  toxin,  contained  In  tho  brain 
tissue,  proved  te  be  tho  highest  In  intravenous  introduction  -  4.3,  In 
lntraparltoneel  It  vsa  equal  to  2.8,  and  in  subcutaneous  -  2  LD^q,  Incuba¬ 
tion  vaa  sharply  reduced  (up  to  oaa  hour)  la  the  intravenous  administration 
of  the  material.  Apparently  the  Intravenous  method  of  administration  of 
the  tested  malarial  la  the  hast  for  a  rapid  diagnosis  cf  botulism. 


< 


8  Tran*.  V-1795 

Analysis  of  the  obtained  data  (table  2)  attest*  that  tho  greatest 
•oount  of  toxin  wu  contained  in  the  nervous  tissue,  in  lyrrph  no  Job  ,  small 
lotas  tinea,  liver,  blood  cad  vomitory  masses  of  the  dead.  Ho  toxin  vas 
discovarad  In  the  rast  of  tissues  cod  liquid  of  tha  corpaco.  Tha  length 
of  the  incubation  period  cad  of  tha  disease  of  mica  also  to  a  certain  degree 
characterised  the  contents  of  toxin  in  tissues.  Thus,  la  tho  infection  If 
alee  with  the  materiel  from  the  organs  of  tha  corpse  of  Sergius  Ch.,  vbo 
died  first,  the  shortest  time  of  incubation  was  observed  in  tha  aAaini a t ra¬ 
tion  to  mica  of  blood  and  suspension  of  tha  email  intestines.  Into  this 
experiment  mere  introduced  alee  tha  entlbotolln  earn  of  typos  C  end  E, 
vhlch  did  mot  produce  any  preventive  action.  In  tha  case  of  a  later  death 
(Valero  1  Ch.)  the  toxin  noted  the  moat  rapidly  In  the  administration  of 
suspensions  of  brain  ond  Lymph  nodes.  The  amount  of  toxin,  vhlch  vas  in 
the  brain  t lessee  vu  re  great  that  a  dose  of  *00  AS  of  type  A  sarun  could 
mot  fully  neutralise  it,  although  it  drew  back  considerably  tha  tine  of 
falling  ill  end  of  death  of  animals.  An  add  it  ions  1  experiment  with  the 
material  from  the  brain  tissue  end  a  large  amount  of  serum  (1,000  AS) 
confirmed  the  result  of  tho  reaction  of  neutralisation. 

In  the  lavage  waters  from  Che  inter  tinea  of  the  girl,  sick  with 

botulism,  token  «s  the  2nd  dry  after  the  appearance  of  the  first  symptoms 
of  the  disease,  a  large  amount  of  the  toxin  vu  revealed  also.  It  ie 
hardly  possible  that  avxh  a  dose  of  the  toxin  could  have  aster  ad  with  tho 
food  taken.  The  toxin  was  mot  found  in  similar  tests  from  other  members 
of  the  family  and  in  the  contents  of  large  intestines  of  the  deed.  It  ie 
left  to  suppose  that  reproduction  of  the  pathogen  took  piece  in  the  intos- 

r 

tines  of  the  sick  girl*  which  produced  a  large  amount  of  toxin.  This 
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coincides  with  the  toxico- Infection  theory  of  pathogenesis  of  botallea. 
It  is  possible,  that  slnllsr  c«u  comprise  a  group  of  botulim  pstlauts 
la  vhlch  on#  obesrvee  *  prolonged  incubation  period. 


Ill'Ll 


Results  of  titration  of  botulla  toxin  on  white  mice  (O.i  oil  of 
1C1  suspension  of  or  gene  end  other  net  trial*  la  intravenous 

ed*lnl«ttet|gq  _  .  .  _ _ 


- - - - - r 

Meter  tele 

Toxin  titer 
(in  LD<^\) 

Drain  of  Valerii 

3.29 

Voaltory  canti  of  the  deed 

3 

Lavage  waters  fran  the  Intestines  of  the  sick  girl 

2.6 

Lymph  nodes  of  Valerii 

2.5 

Soail  intestines  of  gergiue  with  their  contents 

1.71 

Blood  of  Sergius 

1.71 

Liver  of  Valerii 

1.25 

- — - 

Tlaaa  of  preservation  of  the  toxin  In  the  organ  suo  pensions  *«rc  also 
etodiad.  Xt  vee  established  that  by  keep  lag  it  in  the  refrigerator  (4*) 
the  toxin  did  not  lose  its  activity  during  the  course  of  6  nontLe.  The 
toxin  titer  vea  reduced  sharply  during  the  course  of  a  10- day  stay  la  the 
diffused  sunlight  *t  8* j  nt  room  temperature  (La  darkness)  the  toxin 
strength  was  reduced  by  tvo  tinea  in  1^  noaths. 

It  one  net  eacceeded  iso  let  lag  the  pethogon  froo  the  tested  neterlal. 

Ve  suppose  that  the  results  of  investigation  of  this  swell  outbreak 
of  ho  tall  an  ere  instructive  end  should  Attract  the  Attention  of  workers  of 


the  Antiepldenic  Esrvicsv 
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Conclusion* 

1*  In  Decaobar,  1959,  tn  outbreak  of  botullna,  connav.tcd  with  the 
uao  for  food  of  tha  local  canned  floundar,  wa*  observed  for  tho  first  tie* 
oo  tha  eastern  shoe  of  CSSR  (Soviet  Cavan1  city). 

2,  In  the  organa  of  tvo  dead  and  In  the  lavaga  water  i too  the  intes¬ 
tines  of  vise  sick  girl,  botulln  toxin  of  typa  A  we a  detected. 

!*.  In  order  to  discover  the  botulln  toxin,  the  examination  of  brain 
tissues,  of  vnxitory  sum  nod  the  lavage  waters  of  iutoatlno*  (In  intre- 
venous  administration)  in  the  axperimmta  of  neutral  i  sat  ion  on  white  uics 
la  the  most  effective. 
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